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STORAGE DEVICE, CONTROL METHOD
FOR PARTITIONING LOGICAL MEMORY
DEVICES, AND MEDIUM EMBODYING
PROGRAM FOR PARTITIONING LOGICAL
MEMORY DEVICES

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to a storage device, a control
method for partitioming logical memory devices and a
medium embodying program for partitioning logical memory
devices, and specifically, relates to a storage device which
controls the propriety of partition to a computer, a control
method for partitioning logical memory devices and a
medium embodying program for partitioning logical memory
devices.

2. Description of the Related Art

There has conventionally existed a storage device which
includes a plural number of logical memory devices by
agglomeration of a plural number of physical memory
devices, as disk array devices which are represented by RAID
(Redundant Arrays of Inexpensive/Independent Disks). In
general, a plural number of computers are connected with the
storage device, and a plural number of computers utilize the
logical memory devices which were composed 1n the storage
device.

When the storage device including a plural number of
logical memory devices by a plural number of physical
memory devices partitions the logical memory device to com-
puters which were connected with the storage device, 1t has
freely partitioned them without relating to properties such as
performance and reliability. Consequently, 1t has been unable
to limit the partitioming of the logical memory devices based
on the condition of partition which the properties such as
performance and reliability and the storage device defimition.

There occur problems of the destruction of data 1n accor-
dance with an erroneous operation and security 1n a condition
in which all logical memory devices composed 1n the storage
device are accessible from computers.

For example, there 1s disclosed a technique of partitioning,
the storage zones of a storage device from the upper hierarchy
(computer and the like) of the storage device in accordance

with the properties such as performance and reliability of
storage and the kinds and uses of data, in JP-A-2004-13547.

SUMMARY OF THE INVENTION

An exemplary feature of the present invention 1s to provide
a storage device which limits the partition of the logical
memory devices for computers in accordance with the con-
dition of partition which was defined to the properties such as
performance and reliability and the storage device so that the
logical memory devices are unable to be utilized for uses
other than objectives, a control method for partitioning the
logical memory devices of the storage device and a control
program for partitioning the logical memory devices of the
storage device.

In a first exemplary aspect, storage device which includes

a plural number of logical memory devices by agglomeration
of a plural number of physical memory devices and 1is
accessed by a plural number of computers, said storage
device comprising;:

a partition management table which 1s composed of a pair
of a logical memory device ID discriminating the logical
memory devices and the partition propriety information
indicating the propriety of partition to the computer;
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an access control table including a pair of the logical
memory device ID and a computer ID discriminating the
computer to which the logical memory devices discrimi-
nated by the logical memory device ID are partitioned
and accessible;

an access control setting means for carrying out partition,
judging the propriety of partition of the logical memory
devices required, by referring to the partition manage-
ment table, and renewing the access control table when
the partition 1s approved; and

an access control means for approving the access from the
computer which required the access to the logical
memory devices, based on the computer ID and the
logical memory device ID partitioned, by referring to the
access control table.

In another exemplary aspect of the present invention, con-
trol method for partitioning the logical memory devices of a
storage device which includes a plural number of logical
memory devices by agglomeration of a plural number of
physical memory devices and 1s accessed by a plural number
of computers, said method comprising:

referring to a partition management table which includes a
pair of a logical memory device ID discriminating the
logical memory devices and the partition propriety
information indicating the propriety of partition to the
computer when the partition of the logical memory
devices to the computer 1s required, judging the propri-
ety of partition of the logical memory devices required,
renewing a access control table when the access 1s
approved and carrying out the partition; and

referring to the access control table including a pair of the
logical memory device ID and a computer ID discrimi-
nating the computer to which the logical memory
devices discriminated by the logical memory device 1D
are partitioned and accessible and approving the access
from the computer which required the access to the
logical memory devices based on the computer 1D and
the logical memory device 1D partitioned.

In yet another exemplary aspect of the present invention,
signal-bearing medium tangibly embodying a program of
machine-readable instructions executable by a digital pro-
cessing apparatus for partitioning logical memory devices for
causing a storage device which includes a plural number of
logical memory devices by agglomeration of a plural number
of physical memory devices and 1s accessed by a plural num-
ber of computers to perform a method of partitioning logical
memory devices, said method, comprising:

determining a partition propriety of the logical memory

device and renewing a partition management table based
on the content of a partition condition defining table
including a pair of a property condition, which 1s the
used for judging whether the logical memory device can
be partitioned or not, and a partition propriety informa-
tion showing the propriety of partition to the computer
and a content of a property table including a pair of a
logical memory device ID and a property information of
the corresponding logical memory device.

In yet another exemplary aspect of the present invention,
storage device, comprising;:
a controller to partition a plurality of physical memory

devices mto a plurality of logical memory devices acces-
sible by at least one computer,

wherein said partition operation 1s dependent upon at least
one classification of at least one property of each said
physical memory device.
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The present invention can improve performance and reli-
ability by partitioning 1n accordance with tables that define
properties ol each storage unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other exemplary aspects, features and
advantages of the present invention will become apparent
from the following detailed description when taken with the
accompanying drawings in which:

FIG. 1 1s a block chart showing the composition of the
storage device of the present invention.

FI1G. 2 1s an 1llustration drawing showing one example of
the correspondence of a logical memory device with a physi-
cal memory device.

FIG. 3 1s ablock chart showing the composition of a control
portion.

FIG. 4 1s an illustration drawing showing one example of
the access control table.

FIG. 5 1s an illustration drawing showing one example of
the partition management table.

FIG. 6 1s an illustration drawing showing one example of
the partition condition defining table.

FI1G. 7 1s an 1llustration drawing showing one example of
the classification flag of the physical memory device.

FIG. 8 1s an 1llustration drawing showing one example of
the property table.

FI1G. 9 15 a tflow chart showing the operation of the access
control means.

FIG. 10 1s a flow chart showing the operation of the access
control setting means.

FIG. 11 1s a flow chart showing the operation of the utili-
zation condition setting means.

DETAILED DESCRIPTION OF TH
EXEMPLARY EMBODIMENTS

L1l

Then, exemplary embodiments of the present invention are
specifically illustrated referring to the drawings.

Referring to FIG. 1, embodiment of the present invention
includes a computer 401 and a computer 402 and a storage
device 100 which 1s connected with the computer 401 and
computer 402.

The storage device 100 includes a control portion 101, a
physical memory device 501, a physical memory device 502,
a physical memory device 503 and a physical memory device
504 which are a hard disk or the like, a classification tlag 601
of the physical memory device 501, a classification flag 602
of the physical memory device 502, a classification flag 603
of the physical memory device 503 and a classification flag
604 of the physical memory device 304. The physical
memory device 501 and the physical memory device 502 are
devices having high reliability, and the physical memory
device 503 and the physical memory device 504 are devices
having low reliability. The control portion 101 includes a
processor 102 and a memory 103 which stores a program
performed by the processor 102 and data.

Then, 1n FIG. 2; the correspondence of the logical memory
devices with the physical memory devices 1s explained.

One logical memory device does not include both of the
zone of the device having high reliability and the zone of the
device having low reliability.

Referring to FIG. 2, alogical memory device 111 includes
No.0 to No.n zones of the physical memory device 501 and
No.0 to No.2n+1 zones which are linked with No.0 to No.n
zones of the physical memory device 502. A logical memory
device 112 includes No.n+1 to No.2n+1 zones of the physical
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memory device 501 and No.0 to No.2n+1 zones which are
linked with No.n+1 to No.2n+1 zones of the physical memory
device 502. A logical memory device 113 includes No.O to
No.m zones of the physical memory device 503 and No.0 to
No.2 m+1 zones which are linked with No.0 to No.m zones of
the physical memory device 504. A logical memory device
114 includes No.m+1 to No.2 m+1 zones of the physical
memory device 503 and No.0 to No.2 m+1 zones which are
linked with No.m+1 to No.2 m+1 zones of the physical
memory device 504. The computer 401 and the computer 402
access to the logical memory devices. The logical memory
device 111 and the logical memory device 112 are partitioned
to the computer 401. The logical memory device 111 and the
logical memory device 112 are called as a partition group 141.
The logical memory device 113 and the logical memory
device 114 are partitioned to the computer 402. The logical
memory device 113 and the logical memory device 114 are
called as a partition group 142.

Reterring back to FIG. 1, the classification flag 601 of the
physical memory device 501 through the classification flag
604 of the physical memory device 504 which are composed
of ROM and the like are explained. The classification flag 601
of the physical memory device shows the level of reliability of
the physical memory device 501. The classification flag 602
of the physical memory device shows the level of reliability of
the physical memory device 502. The classification flag 603
of the physical memory device shows the level of reliability of
the physical memory device 503. The classification flag 604
of the physical memory device shows the level of reliability of

the physical memory device 504.

Then, the compositions of the control portion 101 realized
by the processor 102 and the memory 103, shown 1n FIG. 1,
1s now explained.

Referring to FIG. 3, the control portion 101 includes an
access control means 201, an access control setting means
202, a utilization condition setting means 203, an access
control table 301, a partition management table 302, a parti-
tion condition defining table 303, a logical-physical corre-
spondence table 304 and a property table 305. The access
control means 201, the access control setting means 202 and
the utilization condition setting means 203 are realized by a
control program and stored in the memory 103. The processor
102 reads out the control program from the memory 103,
carries 1t out and realizes a function. The access control table
301, the partition management table 302, the partition condi-
tion defining table 303 and the logical-physical correspon-
dence table 304 are stored in the memory 103 as data and
accessed by the processor 102.

The access control means 201 1s activated by access
requirement from the computer 401 and computer 402 and
approves the access only to the physical memory device
which was partitioned to the computer 401 and computer 402
referring to the access control table 301. The access control
setting means 202 refers to the partition management table
302 and renews the access control table 301 when the
assigned logical memory device can be partitioned, so that
said physical memory device is partitioned to the computer
401 and computer 402.

The utilization condition setting means 203 refers to the
partition condition defining table 303 and the property table
305, and changes the propriety of the partition of the logical
memory device 111 to the logical memory device 114 to
renew the partition management table 302. Further, the access
control means 201 accesses to the physical memory device
corresponding to the logical memory device referring to the
logical-physical correspondence table 304.
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Referring to FIG. 4, the access control table 301 1s includes
a pair of a logical memory device ID, being information
discriminating the logical memory devices and the computer
ID, being an information discriminating the computer which
becomes accessible by partition of the logical memory
device. The logical memory devices ID of the logical memory
device 111, the logical memory device 112, the logical
memory device 113 and the logical memory device 114 are
respectively AO1, A02, BO1 and BO2. Further, the computers
ID of the computer 401 and the computer 402 are respectively
Host1 and Host2.

Referring to FIG. 5, the partition management table 302
includes a pair of a logical memory device ID and partition
propriety mnformation showing whether the partition to com-
puters 1s possible or not. The logical memory device 111
(logical memory device ID=AO01), the logical memory device
112 (logical memory device ID=A02), the logical memory
device 113 (logical memory device ID=BO01) and the logical
memory device 114 (logical memory device ID=B02) can be
partitioned.

Referring to FIG. 6, the partition condition defining table
303 includes a pair of the property condition, which 1s the
origin of judging whether the logical memory devices 1n the
storage device 100 can be partitioned or not, and the partition
property information showing whether 1t can be partitioned to
the computer or not. The property condition 1s, for example,
the rehability of the logical memory device which 1s intro-
duced from the reliabilities of the physical memory device
501 to the physical memory device 504 and the duplication
setting of the logical memory device 1n the storage device
100. Not only the property condition shown in FI1G. 6, but also
various property conditions such as performance are possible.
The duplication setting 1s, for example, a setting whether the
logic device 1s set for duplication so as to be able to be
duplicated for backup or not.

In FIG. 6, the logical memory device having low reliability
to which the duplication setting 1s not carried out cannot be
partitioned. For example, the memory device having low
reliability 1s limitedly used for backup of the duplication.

The partition condition defining table 303 1s set with a key
board and the like which are connected to the storage device
100 by a manager of the storage device 100.

The logical-physical correspondence table 304 includes
correspondence information showing the correspondence of
the logical memory device 111 to the logical memory device
114 with the physical memory device 501 to the physical
memory device 304. The correspondence information 1s
equivalent to the content shown 1 FIG. 2. The logical-physi-
cal correspondence table 304 1s set from a keyboard and the
like, which are connected with the storage device 100 by the
manager of the storage device 100, by referring to the prop-
erty table 305 and the classification tlag 601 of the physical
memory device to the classification tlag 604 of the physical
memory device. It 1s set in one of the logical memory devices
so that the logical memory devices having different reliability
do not exist 1n mixture and the different duplication settings
do not exist 1n mixture.

Referring to FIG. 7, the classification flag 601 of the physi-
cal memory device to the classification flag 604 of the physi-
cal memory device include classification information show-
ing the classification flag 601 to the classification flag 604 of
the physical memory device. The classification flag 601 of the
physical memory device and the classification flag 602 of the
physical memory device are “FC”, and show that the physical
memory device 501 and physical memory device 502 are
devices having high reliability. The classification flag 603 of
the physical memory device and the classification tlag 603, of
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the physical memory device are “ATA”, and show that the
physical memory device 503 and physical memory device
504 are devices having low reliability.

The classification flag 601 to the classification tlag 604 of
the physical memory device can be displayed on a display
which 1s connected to the storage device 100. The manager of
the storage device 100 can display the classification flag 601
to the classification flag 604 of the physical memory device
on a display which 1s connected to the storage device 100.

Referring to FIG. 8, the property table 305 includes the
physical memory device ID’s and corresponding properties
(reliability and duplication setting). The logical memory
device 111 (logical memory device ID=AO01) has high reli-
ability and its duplication setting 1s not set. The logical
memory device 112 (logical memory device ID=A02) has
high reliability and 1ts duplication setting is set. The logical
memory device 113 (logical memory device ID=BO01) has
low reliability and 1ts duplication setting 1s not set. The logical
memory device 114 (logical memory device ID=B02) has
low reliability and 1ts duplication setting 1s set. The property
table 305 1s set with a key board and the like which are
connected to the storage device 100 by a manager of the
storage device 100.

The operation of the components of the present invention 1s
explained referring to the drawings.

Referring to FI1G. 9, the access control means 201 1s actu-
ated by receiving an access requirement (the discrimination
information of the logical memory device 1s included) for the

storage device 100 from the computer 401 or the computer
402.

Firstly, the access control means 201 confirms the discrimi-
nation nformation of the computer 401 which 1ssued the
access requirement or the discrimination information of the
computer 402 and the discrimination information of the logi-
cal memory device which i1s the objective of the access
requirement (FIG. 9, step S11). The access control means 201
confirms the partition information of the computer 401 which
1s the origin of the access requirement or the computer 402
referring to the access control table 301 (step S12).

Then, the access control means 201 judges whether the
logical memory device which 1s the objective of the access
requirement 1s partitioned to the computer which 1s the origin
of the access requirement, or not (step S13). If the partition 1s
there, then the access control means 201 carries out access for
the logical memory device which 1s the objective of the access
requirement 1n accordance with the access requirement (step
S14). In fact, 1t accesses to the physical memory device cor-
responding to the logical memory device based on the logical-
physical correspondence table 304.

I1 the partition 1s not there, then the access control means
201 carries out an error processing (step S135) There are,
approved accesses from the computer 401 (computer
ID=Hostl) to the logical memory device 111 (logical
memory device ID=A01) and the logical memory device 112
(logical memory device 1D=A02). There are approved
accesses from the computer 402 (computer ID=Host2) to the
logical memory device 113 (logical memory device ID=BO01)
and the logical memory device 114 (logical memory device
ID=B02). The access from the computer 401 to the logical
memory device 113 gives rise to an error processing.

The operation of the access control setting means 202 1s
explained 1n FI1G. 10. The access control setting means 202 1s
actuated and operated by a manager of the storage device 100
when the partition of the logical memory device which was
assigned to a computer assigned 1s changed.
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Referring to FIG. 10, firstly, the access control setting
means 202 refers to the partition management table 302 (FIG.
10, step S21).

Then, when the logical memory device assigned can be
partitioned to the computer assigned (step S22/YES), the
access control setting means 202 partitions the logical
memory device assigned, to the computer assigned, records a
pair of the logical memory device ID of the logical memory
device assigned and the computer ID of the computer
assigned, for the access control table 301, and renews the
access control table 301 (step S23). When the logical memory
device assigned cannot be partitioned to the computer
assigned (step S22/NO), the access control setting means 202
does not renew the access control table 301.

The operation of the utilization condition setting means
203 1s explained 1n FIG. 11.

The utilization condition setting means 203 1s actuated and
operated by a manager of the storage device 100 when any
phenomenon related to the condition of the logical memory
device 1 the storage device 100 1s generated. For example,
there 1s a case that a new logical memory device was addi-
tionally constituted by additionally providing a physical
memory device for the storage device 100, or a case that a
logical memory device was defined as being used for dupli-
cating 1n the device, etc.

Referring to FIG. 11, firstly, the utilization condition set-
ting means 203 refers to the property table 305 and the par-
tition condition defining table 303 (FIG. 11, step S31). Fur-
ther, 1t refers to the partition management table 302 (step
S32).

Then, the utilization condition setting means 203 confirms
the property table 305 and the property condition of the logi-
cal memory device which was recorded 1n the partition con-
dition defining table 303 with respect to the objective logical
memory device 1n which the phenomenon was generated, and
confirms the propriety ol partition corresponding to the
objective logical memory device. When the propriety condi-
tion of partition corresponding to the objective logical
memory device 1s different from the propriety condition of
partition 1n the partition condition defining table 303 1n the
utilization condition setting means 203 (step S33/YES), the
utilization condition setting means 203 changes the propriety
condition of partition in the partition management table 302
to the propriety condition of partition which 1s defined by the
partition condition defining table 303, and renews the parti-
tion management table 302 (step S34).

For example, 1n the partition management table 302, a case
that the partition propriety information corresponding to the
logical memory device ID=A02 1s impossible is explained. In
the property table 305 of FIG. 8, the reliability of the property
corresponding to the logical memory device ID=A02 1s high
and the duplication setting 1s set. Further, in the partition
condition defining table 303, when the reliability of the prop-
erty condition 1s high and the duplication setting 1s set, the
partition can be carried out. Accordingly, the utilization con-
dition setting means 203 renews the partition propriety infor-
mation corresponding to the logical memory device ID=A02
of the partition management table 302 as possible.

The partition condition defining table 303 and the property
of the property table 305 may be one of either of reliability
and the duplication setting. Further, 1t may be other property.

Further, the access control means 201 can be made as a
composition mixing hardware and software.

While the present invention has been described in connec-
tion with certain exemplary embodiments, 1t 1s to be under-
stood that the subject matter encompassed by the present
invention 1s not limited to those specific embodiments. On the
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contrary, it 1s intended to include all alternatives, modifica-
tions and equivalents as can be included within the spirit and
scope of the following claims.
What 1s claimed 1s:
1. A storage device which includes a plural number of
logical memory devices by agglomeration of a plural number
of physical memory devices and 1s accessed by a plural num-
ber of computers, said storage device comprising:
a partition management table which comprises one or more
pairs, each said pair comprising a logical memory device
identification (ID) discriminating one of the logical
memory devices and partition propriety information
indicating a propriety of partition;
an access control table including a pair comprising the
logical memory device ID and a computer 1D discrimi-
nating a computer to which the logical memory device
discriminated by the logical memory device ID 1s parti-
tioned and accessible;
an access control setting means for:
judging a propriety of partition of the logical memory
devices as required, by referring to the partition man-
agement table; and

renewing the access control table when the partition 1s
approved; and

an access control means for approving the access from a
computer which required the access to the logical
memory device, based on the computer ID and the logi-
cal memory device ID partitioned, by referring to the
access control table;

a partition condition defimng table including a pair of at
least one property condition, which 1s used for judging
whether the logical memory device can be partitioned or
not, and a partition propriety mnformation showing a
propriety of partition to a computer; and

a property table including a pair comprising a logical
memory device ID and property information corre-
sponding to the logical memory device; and

a utilization condition setting means for determiming the
partition propriety of the logical memory device based
on a content of the partition condition defining table and
a content of the property table and renewing the partition
management table,

the property table including, as the property information, a
reliability and a duplication setting for each logical
memory device,

the partition condition defining table including the reliabil-
ity and duplication setting as the property condition and
the partition propriety information which indicates that a
partition 1s possible when the reliability 1s high, a parti-
tion 1s possible when the reliability 1s low and the dupli-
cation setting 1s set and a partition 1s 1mpossible when
the reliability 1s low and the duplication setting 1s not set,
and

the utilization condition setting means renewing the parti-
tion propriety information for each logical memory
device of the partition management table in accordance
with the property table and the partition condition defin-
ing table.

2. A control method for partitiomng logical memory
devices of a storage device which includes a plural number of
logical memory devices by agglomeration of a plural number
of physical memory devices and 1s accessed by a plural num-
ber of computers, said method comprising:

referring to a partition management table which includes
one or more pairs, each said pair comprising a logical
memory device ID discriminating one of the logical
memory devices and partition propriety information
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indicating a propriety of partition to a computer when a
partition of the logical memory devices to the computer
1s required, judging the propriety of partition of the
logical memory devices required, renewing an access
control table when an access 1s approved and carrying
out the partition;

referring to the access control table, said access control

table including one or more pairs, each pair comprising,
the logical memory device ID and a computer 1D dis-
criminating a computer to which the logical memory
devices discriminated by the logical memory device 1D
are partitioned and accessible and approving the access
from the computer which required the access to the
logical memory devices, based on the computer ID and
the logical memory device 1D partitioned;

determining a partition propriety of the logical memory

device and renewing the partition management table
based on a content of the partition condition defiming
table including a pair of a condition which 1s the origin of
judging whether the logical memory device can be par-
titioned or not and a partition propriety information of
showing the propriety of partition to the computer and a
content of a property table including one or more pairs,
cach said pair comprising a logical memory device 1D
and a property information corresponding to the logical
memory device; and

renewing the partition propriety information for each logi-

cal memory device of the partition management table 1n
accordance with a content of the property table, said
property table including, as the property information, a
reliability and a duplication setting for each logical
memory device and with a content of the partition con-
dition defining table, said partition condition defining
table 1ncluding the partition propriety information
which includes a reliability and a duplication setting as
the property condition and shows that a partition 1s pos-
sible when the reliability 1s high, the partition 1s possible
when the reliability 1s low and the duplication setting 1s
set, and the partition 1s impossible when the reliability 1s
low and the duplication setting 1s not set.

3. A signal-bearing medium tangibly embodying a pro-
gram of machine-readable instructions executable by a digital
processing apparatus for partitioming logical memory devices
for causing a storage device which includes a plural number
of logical memory devices by agglomeration of a plural num-
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ber of physical memory devices and 1s accessed by a plural

number ol computers to perform a method of partitioning

logical memory devices, said method, comprising:
determining a partition propriety of a logical memory

device and renewing a partition management table based

on;

a content of a partition condition defining table includ-
Ing one or more pairs, each said pair comprising a
property condition, used for judging whether or not
the logical memory device can be partitioned, and a
partition propriety information showing a propriety of
partition to the computer; and

a content of a property table including one or more pairs,
cach said pair comprising a logical memory device ID
and property information corresponding to the logical
memory device;

determining the partition propriety of the logical memory

device and renewing the partition management table

based on:

a content of the partition condition defining table includ-
Ing a one or more pairs, each said pair comprising a
property condition used for judging whether the logi-
cal memory device can be partitioned and a partition
propriety information showing the propriety of parti-
tion to computer;

a content of a property table including one or more pairs,
cach said pair comprising a logical memory device ID
and a property information corresponding to the logi-
cal memory device;

renewing the partition propriety information for each logi-

cal memory device of the partition management table 1n

accordance with;

a content of the property table including a reliability and
a duplication setting for each said logical memory
device as the property information; and

a content of the partition condition defining table includ-
ing the partition propriety information which includes
the reliability and the duplication setting as the prop-
erty condition and shows that a partition 1s possible
when the reliability 1s high, a partition 1s possible
when the reliability 1s low and the duplication setting,
1s set, and a partition 1s impossible when the reliability
1s low and the duplication setting 1s not set.
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